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Description [OnncaHHC H3o6percHH5iJ: 



H3o6peremie othochtch k cTpoMTe/itcruy , b **acTH0CTH k oamnTe Merauna Tpy6 or B03^e&cTBun 
arpeccHHHbix cpe^, a hmchho k ycrpoHCTBaM rjih HaHecemiH noKpbiTwfl Ha EwyTpeHHioio noBepXHocTb 
npo^oJibao-ro^piipoBaHHHix Tpy6\ HcnojnoyeMwx b He^rcr^aaoBOH npoMbnnneHHoenx npH peMoirre o6caAHbtx 
K0J1OHH. 

H3Dccrua ycraHOBKa, c noMOinbio kotopoh utuiMiy^WMccKnc Tpytfbi rxKj>pnpyiOT. 3aTCM no^eepraiDT 
HopMa/in3annM TOKaMH BbicoKcal HacroTbJ (TBM), h cua3Ky Tpy6 ocymecTBJiHioT a 0 h nocne rxxJpHpoBaHHH 
h, eenn a° ro4>pHpoBaini« cMa3Ky xpyrnbix Tpy6 ocymecTBnmoT roeecTHbiMH npneMaMn: caMoionKBOM 
cMa3oxffloro Marepnana, nHeBManmecKiTM pacnbtneinieM hjim noKpbiBHbixfli npo6KaMn. to nocne 
ro<|>pHpoBaHMH cMaoKy ipy6 ocyiuecTBJiHioT c nofcfombio nawra, cMOMeraiOH b cMaone h npbroraBaeMOM Ha 

TpOCC. 

Kpowe Toro, cropeBtnyio cMaaKy, HaHeceHHyio nepeA no^pHpoBamieM h OKanMHy Meranna nocne TBM, TaKse 
cne^yer y^ajiHTb c HHyrpeHHefi nooepxHOCTH Tpy6bi nepeA btophuhoh cwa3K0H. 

K3BecTua Taxme ycraHOBKa n/in HaHeceHHH mh^khx noKpuBHbix MaTepuanoB Ha BHyrpcHHioio noeepxHocxb 
Tpy6 c noMombio nepeMemaiotn^xcH anacnraKbix npo6oK c MexaHKMecKHM npHBpAOM. Ona coctoht to jipyx 
anacTOTHbix npo6oK, c-AHa to Roropux non^BHXHa. B npocTpaHCTBO Mcmjxy npooKaMM 3annBaioT pacqeraoe 
KonnuecTBO noKpbiBHoro Marepnana h c3KaTbiw BOGnyxow . no^aBaeMtivr tjqa TO6biTOMHbiM ^anneiiKCM 0.2 - 
0,3 Mlleu nepeMemaiOT npo6itn no TpyfonpoBony. Ilpo6KH C03^aiOT Heo6xo^HMyio KoirraKTHyio 
repMenpmocTb, a hx Hapymcbrii n^iaMeTp Bbi6npaioT b 3aBx*cmtocTn or AaBJiemin cmaroro B03^yxa, 
BH3K0CTH noKpbiBHoro uarepHana h B03M03BLH0CTH ocTaBJieHHH nocneAHero B BHAe TOHKOrO sH^Roro CJIOH 
Ha BHyTpeHHeA nosepxHocrxi Tpy6onpoBOAa. 

O/niaKo TaKne npo6KH mjih uaHxerbi Henb3« HcnoJib30BaTb b ro+piipoBaHHoii Tpy6e, Tax Kan hct KOHTaKTa 
MamseTbi co BceM nepuMerpoM Tpy6bi. KoHraKT uatuEer k hpoaoji b«o-ro4>pHpoBaHHoit xpy6bi 6yj\err xontKO 
no BnaAHHaM ro4>p, a Ha Bbicrynax rxxjjp BSKjjy ero OTcyrcrBMH c MaiuKeraMn 6y^yr cKannHBarbcn oTXonw 
o6ropeBraero Meranna n npen>inymeiS cMaaKH. noBTopnaH CMasKa nocne o6pa6oTKH TBU TaKJKe 6y^eT 
3aTexaTb Ha yra HenpiraMMaeai hie MaiuseroH ynacTSH. 

3an^aHeH H3o6peT€HHH hbjihctch noBbimeHne Ka^ecraa cMaaKH c oniiospeMeHHOH otoctkoh BByrpenHed 
noBepXHOCTH npoAonbHO-ro^pnpOBaHHOM Tpy6w 3a cueT o6ecne^eHMH KOHraKTHoro npHneramiH lAanmer no 
nepHMerpy BHyrpeHHew noBepxHocni o6pa6aTw eaeMon Tpy6w. 

nocTanneHHaH nenb flocniraeTCH tcm, hto MaH»erbi hmoot npo^omiqpOBaHHyE) c Bna£HHaMM h BbicrynaMM 
noBepxHocTb, KAeHTHMHyio ceueraao KOHTaKXHpyioineii Tpy6bi, Ha Bbicrynax waHJKerbi cHa6»eHbi pe6paMH 
KecTKOcni, npH stom KecTKOCTb MaHxcr Ha 3THX yqacntax paena wm 6o/ibme mecTKOCTH MairaeT ha 
yqacTKax hx BnanHH. 

KoHraKTHOfl noBepXHocTb noABHJKHbix w HenoABHXHbix waHxeT M^eimwHa BHyxpeHHeMy npo^nnio 
o6pa6arbiBaeMOH Tpy6bi no ee nepuMcrpy. Tan nax npo4)Hnb Tpy6bi wvieeT cnojKnyio $opMy, cocromnyio 113 
conpnjKeHHbtx ywacTKOB BbicrynoB h BnanHH. to topo, nro6bi MaHmerbi He TepjuiM ycroiiuMBOCTb npn 
npoABH^eeHHH b Tpy6e, Ha kianxeTax no HbicTynaM BbmormeHbi pe6pa xecrKocmi. Koropbie o6ecneMHBaK)T 
paaHOMepHoe npH»aTne Maiimer k Tpy6e h HaHecemie cMaaKH paBHOMepHba* cnoeM. 

>KecTKOCTb Manner paamiHna na Hnan^niax n Bbicrynax, Tan KaK croia TpenHH c Tpyooii Ha BbicTynax 
6onbme r ueM Ha Hnanmiax. npw paeHoft mecTKOcra jjpfyaphtaJijAH Ha Bbicrynax MaHJseT 6yner 6onbme, «rro 
MOffieT npwBecTH k 3a-rtRcuuiio pc3MHbi h 6onee 6bicrpoMy ee TOHocy. McnonHemie pe6ep JsecrKOCTH Ha 
Bbicrynax laamKer ynpo*nmer hx. npn^eM creneHb aecrKocru 3aHuciiT or wapKii pe3HHbi, ee 
anacTMHOCTH, tohiumhw MaHmerbi h paswdepoH npoAonbHo-rxxJipwpoBaHHOH Tpy6bi. 

Ha (J>ht.1 H3o6pa«eH o6mHH bhb ycrpoHcrBa; Ha <J)ht.2 noKaaaiia b nonepewoM ceMeHKM waHxera c 
npc4HJiHpoBaHHOH KOHTaKTHOH noBepxHOCTuo. noMen\eHHaH HHyrph npoAonbHO-ro^pHpoBaHHOM rpy6w, 
paapeo A- A Ha $Hr-l* 

ycrpoacTBO coctoht M3 Haoopa HenoABM»Hbix MaHJKer 1 h iioABWJKHOH Mawserbi 2 c pe6paMH mecTKOCTH 3. 
pacnojioxeHHbix Ha nrroKe ,4 n CMa3KH 5, KOTopan 3anonHHer npocrpaHCTBo we«ny MaroseTaMn 1 h 2, a 
Taaxe co^epwHT KpbiuiKy 6. Koropan coctoht to ocHoaaHMH 7 m 8 h 3arjiynnai 9 co niTyuepoM 10. 
3aKpenneHH0M Ha KOHue npoAOJibHo-ro4>pHpoBaHHOM rpy6bi II, HMeiomeK enanitHbi 12 h Bbicrynbi 13. 

YcTpoflCTBO paooTaer cnenjooumw o6pa30M. 

HenoABMmHbie MaHmeTw 1 jkcctko KpenHTcn Ha mroKe 4 u bboahtch c Topua b ripoAonbHO-rxxfrpiipoBaHyio 
rpy6y 11. a MtuuKera 2 uacajKHBaercn na ihtok 4 c bo3MOJkhoctijo nepeMeineHHH no urroKy. npocrpaHCTBo 
Me«ny 3thmm MaHxeTaMH 3ana/mneTC5i cMa3owbiM cocraHOM 5. Co6panm>ie Ha urroKe MaH»cTbi 
npoABwrajoT BHyrpb Tpy6bi. 3areM c ropua Tpy6w 11 OACBaioT n KpcnflT ocHOBaicvi 7 h 8 h 3arviyuiKy 9 co 



nrryuepoM 10 pa3beMHort Kpwnnaf 6. ITocne MOHTajsa ycTpoftcTBa Ha Tpy6e 11 nepea nrrynep 10 noj^aercn 
£aarceHHe BOo,nyxa, no# ^eucToueM KOToporo npoacxoniiT npo^BOJseuHe BHyrpia Tpy6bi MaHmer 1 u 2 co 
mTOKOM 4 m CMa3Kofl 5 uemjjy khmh. Ilpw 3tom ua6op HenoflfiMJKHbix ManaeT 1 CHMMaeT c BHyrpeHHeii 
noeepXHOCTH npo^ojifcJio-rxxJpiipoBaHHOM Tpy6t»i 11 crapyio cMa3Ky, oKanimy. a no^BMWHaw uaHstera 2 non, 
^eftcTBMeM ^auneioiH E«3^yxa cKontowr no urroKy. CMa3Ka 5 BbwaBJiMBaercH b oaaop sicmjjy Manmerofi h 
npotjmneM BHyrpeHHeM noBepxHocTM Tpy6bi 11 h HaHocirrcH Ha 3Ty noBepxHocTb 

ripn Bbixo^e H3 Tpy6bi 11 na6opa MawseT 1 h 2 nporoeomrrcH otrjuohchhc no^aw ooa^yxa nepe3 nrryuep 10 
a ^ewoirrajK pa3feefcraoji Kptinnui 6. 

Tax Kan MaroECTfai 1 h 2 hmoot fyopuy npo<J>H7in HapyxHOH KOHraKTHofi noDepxHocra, H^eirrannyio 4>opMe 
BHyTpeHHeft noBepxHocTM npo^ojThHO-ro4>pnpoBaHHO« Tpy6w 11, to HHyrpeHHHH nosepxHoexb rpytibr 
paBHOMepuo oHHmaeTCH HaaoflBnaHbiwH ManHceraMH 1, to ecTfa ncpcj; HaneceHHeM cmoo&h uoboh crapaa 
oia3Ka y^ajiHerca, a b 3a3op htempy MaHxeroft 2 a BHyrpeHHeft noBepxHocTMO Tpy6w 11 BbmaBjmaaercH 
cMa3K8u KOTopan paBHowepHo HajHOCHTCH no BHyrpeHHeH noBepXHOCTH no bccw jyiMHe Tpy6w. B KaaflOM 
ranopa3Mepe o6can^Hfaix Tpy6 ajih oTjjanbuoii TannjBHbi npHMeHHercn ruiacTbipb, n/ama nepimerpa 
HapyxHofl noBepxHocTM KOToporo necKOJibKo 6anbinc jynmbi BHyTpcHHCH noBepxHocra o6ca^HOfi Tpy6bi b 
inrrcpBane pewfoirra. A xax KaK n^nma nepuMerpa jur^r icajKnon TOjranmw ctchkm cboh. to h HHyrpeHHHtt 
npo4»mib nnacTbipn jxfin Kamfloft TQjnnjHHbi ctchkh o6ca#Hofl Tpy6w paarareeH m cooTBCTCTBeHHO 
Heo6xonwMo cBoe ycrpoKCTBo. 

3aBHCHMocri> paawepoB MaHTKCTbi ot TMnopaoMepoB rx>$pjipoBaHHbix Tpy6 cee^ena b Ta6jrnuy. 

flpqyiaraeMoe ycrpoHCTBO mojkct 6biTb McnojibSOBaHO npw jraroToancHira nnacTbipeH, npHMeHHCMbix jyin 
BoocTauoBJieHHH repMeraHHocxH o6caflHt»ix KojioHH flwaMerpOM 140, 146, 168 MMH^pymx pa3MepoB. 

Cne^yer wxierb bb*to% uto b 3aBwcwMocrn or TBepflocrH pe3UHbi /maMeTp noflBKXHOH MaHxcTbi ^qjijkch 
6biTb paBHbtM AHaMeTpy HenoBHJKHbix waHxer (npw Macno6eH30croiiKOH peoime cpe^eeft TBepflocTw) hjih 
Mem>uie hx Auaxierpa <npn Macno6eH30croflKoii peojme noBbnueuHOH TBep#ocna). nocjiejniee ycnoBue y^rrcHO 
b ffsyx nocncAHHX rpa^ax Tadrmnbi. 

l4cnoJib30BaHne M3o6pereHMH nooBojnrr noBbicirrb Ra^ccxBO HaHcccHMH cMaasw Ha BHyrpcHHioio 
noBepxHOCTb npo«Qra>HO-ro+piipoBaHHbtx Tpy6 h 3Ha»iMTenbHO coKpaTHTb TexHonopHMecKyio onepanrao no 
nonrxyroBKe Tpy6w k Hcnanb30Bamiio a cKBajKime. 

Tax an Matosm mojkct 6biTb npHMeHeHa TaiUKe npn o6pa6oTKe npoflo/ibHO-ro$pnpOBaHHbix Tpy6 t b 
paaroiTObix ycTpottcTBax, vjjp ohh ncnQnb3yiOTCH. 



Claims [aopuyjia n3o6pereHiui|: 



yCTPOMCTBO fl/151 HAHECEHMfl CMA3KM HA BHYTPEHHIOK) nOBEPXHOCTb 
nPOAOnbHO-rOPPMPOBAHHOM TPYBbl, coAepmamee MexaHHMecKHH npuBOfl, iiitok c Ha6opoM 
anacnraHiaix KOHTaKTnpyioTHHX no nepuxterpy c BHyrpeimew noaepxHOCTbio Tpy6bi MaiDKer, 
pacnono»eHHfaCM uempy MamKeraMM cMa3oiHbai cocrao h 3anopHbm y3en, OTjnraa^mpecH tcm, hto 
MaHJHerbi kmoot H^eirrMUuyio ccMenrao rtpw^ojiwio-ro^pHpoBaimoft Tpy6bi npo^rompoBaHHyro no ee 
Bna^HHaw w BbicrrynaM noBepxHocTb, npn stom uaiUKeTbi Ha Bbicrynax CHa6«eHbi pe6paMM ^koctkocth, a 
mecTKOCTb MaHiKer Ha 3THX y^acrKax paena hjim 6ojibme mecxKocro Maimer Ha yuacxKax hx HnaflHH. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-AinFig. 1. 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1 , the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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